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Amendment to Claims 



Pleas, cancel claims 1-2, 1 1-12. 14, 17, 19-23 and 31- Please amend claims 3-5, 13, 
15-16, 18, and 32 as follows: 

1. (Cancelled). 

2. (Cancelled). 

3. (Currently Amended) Tim u iagnotic rnirninry h -I c ^co of claim 0 A soft-reference 
*We fWu ctrn- magnetic memory st orage device comprising. 

an electrically ^Wuctive first sense/write conductor; 
™ *1ertricanv ™ndnr,rive second sense conductor, 

« cott-reference so™ valve memory gej in ejectrjeaj contact with and 

w*t*d h & tween the first sense/write conductor and the second sense 
.nnductor. the SVM ceU corn r ^* a material with an alterable orientation 
of magnetization; and 

an P.Wirtcalrv conductive third write column substantially proximate to and 
electrically isolated from th e second sense conductor; 
wherein each SVM cell includes: 

at least one ferromagnetic d ata laver characterized bv an alterable orientation of 

an intermediate laver in conta ct with the at least one ferromnfmetic data layer, 
and 

at least one ferromagnetic soft-reference la ver in contact with the intermediate 
laver. opposite from the at least one ferromagne tic data layer, the at least 
one ferromagnetic soft-reference layer having a non-nirmed orientation of 
magnetization and lower coercivitv th a n the at least one ferromagnetic data 
layer, 

wherein the SVM cell is operable during a read operation such that the at least 
one ferromagnetic soft-reference layer is oriented-on-the-fly to a desired 
orientation by a sense magnetic field generated by at least one sense current 
flowing in the tliird write column conductor, the magnetic field being 
insufficient to affect the orientation of the at least one ferromagnetic data 
layer of the SVM cellH;]], and 
wherein the SVM cell is operable during a write operation such that the 
combined write magnetic field generated by a write current flowing in the first 
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sense/write conductor and a write current flowing in the third write column 
conductor, the combined magnetic field sufficient to orient the at least one 
ferromagnetic data layer. 
4. (Currently Amended) - Tin . m ufcuctic m r m uijf nf rlnim 0 A soft-reference three 

^nniirtflrmag"-^ memory starve device comprising 

n n ^lftrtTTcallv C AT.Hi>ctive first smseftvrite conductor; 
an electrical l y conductive second sense cond uctor^ 

- gofWetocg sniu yalye memory fSVfrH cell in electrical contact with and 
w*t ed hetn,*™ the first f ^nse/write conductor and the second sense 
gondusiQX. the RVM cell comon^* fl material with an alterable orientation 
of rna^etization; 

and 

m glsstri^Hy ssa dBfife M writ r column m hstagtialry proximate to and 

^rrtdr.flTlv isolated from the second sense conductor; 

whft rmri each SVM cell includesi 
„t least one ferro m*™etic data layer nharacterized by an alterable orientation of 

mapfietization: 

™ ^f^-mediat e layer in conta c t with the at least one ferromagnetic data lave s 
and 

a t l^gt one ferromapnrtHc soft-ref erence layer in contact with the 
intermediate laver. opposite fro m the a t least one ferrornagnenc data layer, the at 
w one ferromagnPHe soft-referen t Wr having a non-pinned orientation of 
m ^ti^tion and lower coercivit v than the at least one ferromagnetic data layer, 
wherein the at least one ferromagnetic data layer and the at least one ferromagnetic 
soft-reference layer are each further characterized as having a hard axis and an easy axis, the 
easy axis of the data layer being substantially parallel to the easy axis of the at least one 
ferromagnetic soft-reference layer, and the third write column conductor being substantially 
transverse to the easy axis of the at least one ferromagnetic data layer and the at least one 
ferromagnetic soft-reference layer. 

5. (Currently Amended) A soft-reference three conductor magnetic storage device 
comprising: 

a plurality of parallel electrically conductive first sense/write conductors; 
a plurality of parallel electrically conductive second sense conductors crossing the 
first conductors, each thereby forming a cross-point array with a plurality of intersections; 
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a plurality of soft-reference spin valve memory (SVM) cells, each cell in electrical 
contact with and located at an intersection between a first sense/write conductor and a 
second sense conductor, the memory cells comprising a material with an alterable 
orientation of magnetization, a nd wherein each SVM memory cell includes least one 
^aana gngtic ^ layer ^Wcteriaen by an alterable sqentetion of marneti^on, an 

i gfiate to is gflatast ssft flts n«f layer, and a least °bs Spams gastis soft- 

~ Wnre laver a BSBte3 ftS injgfflgdjate laver opposite from the data 1a y<?r, the soft- 
te toce laver havmg * ™n-ninne d orient a t i on of mi ration , and lower CQercivity lhan 
the data laver, and 

a plurality of parallel electrically conductive third write column conductors 
substantially proximate to and electrically isolated from the second sense conductors, 

whgrga fh, SVM cell i * n perahte during a read operation such that the at least one 
W^ctic s o «-~*-~enre laver of the <nven cell jg oriented-or-the-fly to a desired 
anaHafiSB hv a ggngg magnetic fiel d venerated by at least one sense current flowing in at 
i~,«t gne third wHte column condu ctor c rossi n g the selected cell, the magnetic field being 
inefficient to effect the portion of the t one ferromagnetic data layer of the 

selected SVM cell, and 

wherein the SVM cell is operate during a • ocrrite o peration such that the combined . 
write magnetic field generated hv a W e current flowing in a first sen.se/write conductor 
rnntacting th* elected cell and a write current flowing in a third write column conductor 
eroding the «ri»etert cell, the combined m a <™tic field sufficient to orient flte at least on g, 
f^rrfimaffnetic data layer. 

6. (Original) The magnetic memory device of claim 5, wherein the third write column 
conductors are electrically isolated from the second sense conductors by physical space. 

7. (Original) The magnetic memory device of claim 5, wherein the third write column 
conductors are electrically isolated from the second sense conductors by a dielectric 
therebetween- 

8. (Original) The magnetic memory device of claim 5, wherein the third write column 
conductors are substantially parallel to the second sense conductors. 

9. (Original) The magnetic memory device of claim 5, wherein the third write column 
conductors are substantially surrounded by a ferromagnetic cladding. 

10. (Original) The magnetic memory device of claim 5, wherein the first sense/write 
conductors are substantially surrounded by a ferromagnetic cladding. 
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11. (Cancelled) 

12. (Cancelled). 

13. (Currently Amended) S he magnetic m mu>i> li o - vico of rlni m H 7 A soft-reference 
f h yee cemdu^^r magneti c storage device comprising! 

. gljgdia ofigrallgl eler ^lW inductive first sense/write conductors .! 

„ r i,„- a iit y of parallel *lp**ricallv co n ^ve seeond sense conductors crossing the 
fit* conductors , gash thereby form e r " WliSM EBSL ™th a plurality of irrtersectk>ns; 

a ^la y »f ^-referenc * « r™ valve memory fSVM) cells, each cell in electric al 
cgntagt with zv* ^.^A at an ™f«™crion between a first sense/write conductor and a 
g ^nnd sense c^nntnr the m emor y c e lls comTrrisinp a material with an alterable 
option of m ^Wion. and wherein each SVM memory cell includes at least one 
W^ n ^etic laver chara c *^ hv an alterable orientation of magnetization, an 
^rmediate l ayg r a SSBfegt with the data laver. and at least one ferromagnetic $oft- 
Tofermce 1av»r in contact with the, intermedin 1*v*r. o pposite from the data layer , the soft- 
refcrence lay er Wmfr a non ^ d orientation of magnetization and lower coercivity than 
the data laver. and 

a nhTralitv of parallel electrically conducti ve third write column conductors 
substantially primate to a n d electrically isolated from the second sense conductors, 

wherein the at least one ferromagnetic data layer and the at least one ferromagnetic 
soft-reference layer are each further characterized as having a hard axis and an easy axis, the 
easy axis of the data layer being substantially parallel to the easy axis of the at least one 
ferromagnetic soft-reference layer, and the third write column conductor being substantially 
transverse to the easy axis of the at least one ferromagnetic data layer and the at least one 
ferromagnetic soft-reference layer. 

14. (Cancelled) 

15. (Currently Amended) A soft-refere n ce three conductor magnetic memory (SVM) cell 
comprising: 

at least one ferromagnetic data lav er characterized by an alterable orientation of 

magnetization; 
an intermediate layer in cont act with the data laven 

at least one ferromagnetic soft-refe rence laver in contact with the intermediate 
la yer, onoosite from the data lav er. the soft-reference layer having a non- 
par! orientation of magn etiza t ion and lower coercivity than the data 
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layer; 

~ ^ ^ first .ense/write - <*»*act v^th feedatate, 

op posite fro m the intermediate layer, 

^ condugtor in electrical contact with the soft-reference 

i^y ft r 1 Ap posite from the intermediate laye r ; and 
^ least ™* W wrjte column e on Ai«tnr ^hstantiallv Wmate to tmrt electrically isolated 
<w™ fh« seco nd sense conductor Tim lAj a^mtic a aege ty d evice of cla i m 1 4, 

wherein the SVM cell is operable during a read operation such that the at least one 
ferromagnetic soft-reference layer of the selected cell is oriented-on-the-fly to a desired 
orientation by a sense magnetic field generated by at least one sense current flowing in at 
least one third write column conductor crossing the selected cell, the magnetic field being 
insufficient to affect the orientation of the at least one ferromagnetic data layer of the 
selected SVM cell; and 

wherein the SVM cell is operable during a write operation such that the combined 
write magnetic field generated by a write current flowing in a first sense/write conductor 
contacting the selected cell SVM and a write current flowing in a third write column 
conductor crossing the selected SVM cell, the combined magnetic field sufficient to orient 
the at least one ferromagnetic data layer. 

16. (Currently Amended) A soft-referen t three conductor magnetic memory (SVM) cell 
comprising: 

at least one ferromagnetic d ata laver characterized by an alterable orientation of 

magnetization; 
an irrtermediate layer in contact w ith the data layer: 

at least one ferromagnetic soft-reference layer in contact with the intermediate 
laver, opposite from the data layer, the soft-reference lav er having a non- 
pinned orien tation of magnetization and lower coercivity than the data 
layer: 

at least one first sense/write conductor in electrical c ontact with the data laver. 

opposite from the intermediate laver: 
at least one second sense conductor in electrical con tact with the soft-reference 
layen opposite from the intermediate layer; and 
at least one third write column conductor substantially -proxim ate to and electrically isolated 
from the second sense conducto r The magnetic memory device of claim 0 , wherein the first 
conductor is substantially transverse to the second conductor. 
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17. (Cancelled) 

18. (Currently Amended) ^soft-referenc e three conductor magnetic memory (SVM) cell 
comprising; 

Q t w one ferro^ ^c data Iaver characterized by art Riffle orientation of 

magnetization; 
™ ^termediate layer ^ contact with the data layeri 

«t y.gt onp ferromagnetic soft-refe r ee laver in contact with the intermediate 
Uy«r op posite dnta 1aver ' soft-reference layer having a non- 

pjnned orienta tion of magnetization and lower coerd vity than the data 
layen 

gt w one first sense/write conductor m elec tric a l contact with the data layer, 
opposite fi™n the inte rmediate layeri 

^ least one second sense con ductor in electrical contact with the soft-reference 
1*yfrr , opposite from the inte rmediate layer: and 
at least one third write column conductor sub stantially p roximate to and electrically isolated 
W> the second *t»™e cantorta* ^^ <* G ™° of claims, wherein the at 

least one ferromagnetic data layer and the at least one ferromagnetic soft-reference layer are 
each further characterized as having a hard axis and an easy axis, the easy axis of the at least 
one ferromagnetic data layer being substantially parallel to the easy axis of the at least one 
ferromagnetic soft-reference layer, and the third write column conductor being substantially 
transverse to the easy axis of the at least one ferromagnetic data layer and the at least one 
ferromagnetic soft-reference layer. 

19. (Cancelled) 

20. (Cancelled) 

21. (Cancelled) 

22. (Cancelled) 

23. (Cancelled) 

24. (Original) A method of self referenced non-destructively determining a data value in a 
magnetic memory storage device having a plurality of soft-reference layer three conductor 
SVM cells, each ceU including at least one data layer and at least one soft-reference layer, 
the method including: 

selecting a given SVM cell in electrical contact with a given first 
sense/write conductor, a given second sense conductor, and substantially 

7 
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proximate to and electrically isolated from a third write column conductor, 

providing an initial field current to the third write column conductor; the 
initial current generating an initial sense magnetic field proximate to the given 
SVMcell; 

orientmg-on-the-fly the at least one soft-reference layer of the given SVM 
cell in orientation with the initial sense magnetic field; 

providing an initial sense current by the given first sense/write conductor 
and second sense conductor through the given SVM cell; 

measuring an initial resistance value of the given SVM cell; 

storing the initial resistance value; 

providing a second known field current to the third write column conductor, 
the second loiown current generating an second known sense magnetic field 
orienting the at least one soft-reference layer in a second known orientation; 

providing a second sense current by the given first sense/write conductor 
and second sense conductor through the given SVM cell; 

storing the second resistance value as a reference resistance; 

comparing the initial resistance value to the reference resistance value; and 

retaining a logic level associated with the compared state. 

25. (Original) The method of claim 24, wherein the sense magnetic fields do not affect the 
at least one data layer. 

26. (Original) The method of claim 24, wherein the second known field current flows in an 
opposite direction to the initial field current. 

27. (Original) The method of claim 24, wherein the magnitude of the initial field current is 
substantially about zero. 

28. (Original) The method of claim 24, wherein the initial resistance value is measured 
when the orientation of the at least one soft-reference layer is anti-parallel to the at least one 
data layer. 

29. (Original) The method of claim 24, wherein the method is repeated more than once. 

30. (Original) The method of claim 24, wherein the at least one soft-reference layer is 
characterized as having a hard axis and an easy axis, the initial and second magnetic fields 
being in line with the easy axis. 

31. (Cancelled). 

32. (Currently Amended) A computer system comprisingr 

8 
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ot i~cf «n* antral tuoce^P unit (CPU) munled to the main board; 
gt W ™ fi rrigmo ry store jojagd to the CPV by the main board, the mem ory 
store including: 

a plurality of garallg! electrically reductive first smse/write conductors; 
n-phtrfllitv of pa rcel electricall Y inductive second sense conductors 

Grossing fig conductor, each thereby forming a cross-point array 

with a pluralit y of inflections; 
a Blurality. of Sgtoferencg SVM cgBa each cell a electrical contact with 

and located at an t r*~ ~*ti"" hetween a first conductor and a secon d 

conductor, the memory CgUs including; 

at least one ferromagnetic <fr tn Uvcr charaflfrwrfrftd by an alterable 

orientation of mag netization; 
an tn wi^i Ai» laver in cornet with the at least one ferromagnetic data 

laven 

at least one ferromagnetic so ft -reference layer in contact with the 
intermediate lave r, opposite from the data laver.. the at least one 
farrftma pifttic soft -reference laver having a non-pinned orientation 
of magnetization and lo wer coercrvitv than the at least one 
ferromagnetic data laver; and 
* plurality of parallel electrically conductive third write column conductors substantially 
proximate to and electrically isolated from the second sense conductorsTho magnotic 
memory dovioe of claim 31, wherein the S VM cell is operable during a read operation such 
that the at least one ferromagnetic soft-reference layer of the selected SVM cell is oriented- 
oivthe-fly to a desired orientation by a sense magnetic field generated by at least one sense 
current flowing in at least one third write column conductor crossing the selected SVM cell, 
the magnetic field being insufficient to affect the orientation of the at least one 
ferromagnetic data layer of the selected cell; and 

wherein the SVM cell is operable during a write operation such that the 
combined write magnetic field generated by a write current flowing in a first 
sense/write conductor contacting the selected SVM cell ami a write current flowing 
in a third write column conductor crossing the selected SVM cell, the combined 
magnetic field sufficient to orient the at least one ferromagnetic data layer. 
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